Hydrophobic interaction membrane chromatography for plasmid DNA purification: Design and optimization.
Chromatography is one of the key operations in the downstream processing of plasmid DNA (pDNA). However, the increased demand for highly purified pDNA experienced in recent years has made clear the need for alternative processes capable of retaining the advantages of conventional chromatography, such as selectivity, while providing increased throughput at a lower cost. The work presented in this article outlines the development and optimization of an alternative hydrophobic interaction membrane chromatography process for the purification of pDNA. The studies included the modification of functionalized membrane supports with a linear alkyl chain ligand and the testing of chromatographic performance of these membranes. Three modification procedures were tested and the membranes were screened for their capacity and selectivity. The modified membranes could separate the model plasmid pVAX1-LacZ (6050 bp) from impurities in clarified Escherichia coli cell lysates (specifically RNA), with good resolution. Subsequent optimization of elution profiles with the best-performing modified membrane, resulted in a high purification factor of 4.7, competitive with its bead process counterpart, and a plasmid yield of 73%.